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(54) OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical 
recording medium in which the error rate is decreased 
and multi-level recording in five or more levels can be 
performed. 

SOLUTION: In the optical recording medium 10, 
information can be recorded by forming recording marks 
in a recording layer made of a phthalocyanine dye which 
covers grooves 16 of a light transmitting substrate 14. 
Virtual recording cells 40 each having an arbitral unit 
length in the propagation direction S of irradiation along 
the groove 16 and having an arbitral unit width in the 
direction perpendicular to the above direction S are 
continuously defined along the above propagation 
direction S in the recording layer 16. The groove width W 
is determined to satisfy the relation of 0.25 X (A/NA) 
<W<0.55 X (A/NA), wherein X is the wavelength of the 
laser beam irradiating the medium and NA is the 
numerical aperture of the objective lens in the irradiation 
optical system of the laser beam. The irradiation time is 
controlled to five or more levels to irradiate the medium with the laser beam so 
recording of the information is made possible. 
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<P<1. 2x (A/NA) lcigS^tLTl>^ 0 
!B8-b;U4 oSlcb— tf— tf—A^^LT. ^^Ic 
^$<XfclB^-^4 8A~4 8G^ E^-r^^tt 

[ o o 6 6 ] s**ffjfci*i*iT<Dx ^ ^ «fc a IC l 

t!Bg7-^4 BA~48G«n o 

[0 0 6 7] H«ffl£#E»a(*l oicE^^Klc 

I*. -t?;u^rpi t ^is^-r ^> c t x-mz^t-^v izfam 

E^-fe^U4 Oi&ffitfilzmmL. -0HSgE®-tr^4 o 

ic^-r^u— tf— if— A<Dss*mRS] t a- t gs-iss-t 

ho 

[00 6 8] *-<7>$£S. S5CD^^ A^-V— HCtfSf^ 
^«*:5lc. BHt«**BLT»6*tfcev hW (B. 
Eh D* C* G* G« " ■ ■} lC^LT«-ir;UB*feiT 
1 % T 2. T 3 • ■ ■ fcHlt&RI] { t B. t E. t D. 
tC. t G. t G. ■ ■ •} *<Hy ^tbtll)o tefcc 

* (o^ystOBai*) s^Lr^i^ =&-tr;uB#p B iT<o 
^wzmmmmzmmTzm^ (*ib»») 
»PdiTa>8k5«sas»fc lthb»h#m 

[0 0 6 9] CO^-fA^A'- hlc^oT, rai^^Ht 



(7) 



<&m 2002-334438 



4 8A-4 8Gt»*t*llt #|5®-te;U4 0^M^ffi 

y (D#K*t*iuis-r * c <t *<tu** 0 

[00 7 0] ftfc\ — ^48A-48GI*L/ 

-^-e-Ao>e-AX7K^ h(D£i*^i*ft< ^ane 
i o^ste^-y-^A^ L/—- tP— tf— A£Bs#*-f &<dt% 

[00 7 1 ] fiTttftfe. 7 *— * zsls<f£tltz Is—tf— 
tf-AI*. -ffilctf^i/TVtttfJSft^f tf. EStJf 1 2 
izfcl^Tli. U— if— tf— A<&Mltx*;u*— #fc&Bi 

izftmizfctf&& 5 i= ltest*-* 4 8 a- 4 8 g*< 
}^i$$+t^^f>T*&^o cfuc^y. ^Jx«E4ic^s 

7i£pg<Z>fB8f? — £ 4 8 A— 4 8 G*Mf2j£ Pltl <t ft £o 
[007 2] Ctf>ii£\ !Hg7-^4 8A-4 8Gfl)& 

*^*i*. ffi»eflHz;u4 oici^muu— if— tf— a 

£RBSt LfcB#(DJR»*<D*Klt**< 7^Pglzft^ct ^(c 
BUM-*. OTBftKWll ESav-**</jN£lMi:<!f* 
£<fty. E»-7-^A^**3hXL^ftL><RaE»-fe>U 

*i***k»*. **o>e*^— * 4 8 Gtmmztix 

i**fifflEtt-fe ;utfi*«/hJE«* t ft &o SicPfflic 

I*. WBftK«t*l*. &iBg7-^4 8A-4 8G03t 
S»¥*ti*tf>T. ffiSE§IttZ;U4 0f::ttt-&6^-e 
^£;t^<5i:#;Lb;t^£o 

[007 3] ftfc. !B87~^4 8A-4 8GSft(Djfc 

aa*i±. e«jii 2$»«t5»8^i/- tf-tf-A 

*\ EtfUf 1 2(D©^^fp]0^^b*l=J:o-r^ft^o 

*l£#ftLft<Ticfc<. ±Ed5**G>*M=«5o 
[0 0 7 4] J:E86ttfl*ffia>#E«tt(*l OlCcfcttli. 
8M«SnB*tfJW*"5 - £ "C 5 ^pgiu±o^;u^ u*;ue 

[0 0 7 5] ^l/-^tSW&t;h7*^tf7f P 

A-4 8 G*«*fi<fi^K«S-C»J*-r*Ct^U* 

[0 0 7 6] *#Bf8#l3£^Tft£*lf::fg#r*S 

***-r. ju*mici*. fjis-zrmw&P * ( a /n 

A) tSlL Qfl>«*llft6-li-fc»E»a». fiP*>^ 
;u — w $ R ft £ te fc* & <D % Etttttt £ fflS L r . 
ftEftttftl^WLrv^u^^EflkijllfiL. COB* 
(Dffi&ESlrtr ;u<D3t JSlt^O l£ * o £ 1^ J= o r £ c & s 

[0 0 7 7] CCt*I5SDR (Sigma to Dynamic 
Range) A tit. 1 fr* U*JKD*«ICi3 It SJEIt* 



5 U>i/-CiE^b (normalize) LfcflL'Cfcy* ^ 
a>li&o**oj\*if*itf % ft»ft«-*ia>Ett»*fe£fr5 

C£a<t?SS<fcl*5 ^fcl*S?S^*»ft^o *f&JJ8#*> 
O^SI^ct^^s Z<DSDRtt(*5%J5lT"C**t»* 

[0 0 7 8] ^(Dffe&fr^^Whfrte&OtZ. ?Ji,— 7 
(jfgWtfP = 0. 2 5 Jtfl~FI-ft£> <t S D R Lfco C 

faSt"? — *? 4 8 A- 4 8 G^+^lw^J$^^LTl^ft^o 
fey. «LM** B— J5l^U^;u<D{52gE^-fen^±i:: 

lcJ:oT«#flR^*L<iSTU. ffi2KESi-fe;U4 0 Ic 
*f ■*■*£«■*— £ 4 8A-4 8 G<Dd53f^"0±i::3^2 

[0079] mz.7i\,—-jmwtffc^t. igjRtt^i^ 

EflWr;U4 o<^J5St^Ol^^o#^^< ft y. 
ao^^bicoft^^r L^5o 

[O0 8 0] IIC, h^'V^ e^^P*0!l^tf 1 . 0/i 
mlZia^L/c^^T^ ±EQ(7)fiI^0. 5 5lZfgSLfc 

*E»»f*l-"7^^ L/^;uE^Ltc«;£^m^Wlegl 7 
ic^-r. zt. <f;u-^*swi*+^ic«i« 

*ttrl^^c<^A^^ 5 . M^iiy^i>i*^tiiu±cD^:^^ 

EIT7— 0 4 8 A- 4 8 G*^fiK**t"Ct^*Rrtttt^K 
;U— ^1 6^<7)E^ — * 4 8 A-4 8 G£BB$lcR& 

ft-?)o 

[008 1 ] BP*. ^*0)2filESI^^cfc^^. E® 
<. >r^U^UE»*fr^fc^l-(*. ^<0fc^lc5i-r 

*<bt»<l»*fcfto-CL*3^ *SttS»ttO)^fc< 

**A/tiss-r*ttfii^ay(D*ss***t§*ci:^-c 

[0 0 8 2] X. JSl±0)cfc3lcLTftJEW*<D«« (f 
tt) tfm9»£*i&ts l/^UR»«***< LTIS^U 
K;uJS (CCr*liA-G0)7K) £iiAD i±^> C t 

*E»HH*0)E«*a*J:y»*>*Ci:*<BJJfc«* 
^ left -So 

[0 0 8 3] X. **«E<D»ffla>«-CI*H4lc*LfcJ: 
aic. RMIsl U— if— <Dft*tf-A(DiSgD^T<DS 

i*i^«©E*v-* (cz-cii^rcDE^v-^ 4 

8 A~4 8 G) *J^filcLfet LTt+^le^f-^K^ 
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izm&mm^tc y <z>Eftffiffi£Ka b*ir 

[0 0 8 4] *HJSa>J^g§co«!lT?tt^Ta)iE^v 

**wci**#ircB3eaF*fr. EftT-*a>-3if£it*< 

[0 0 8 5] ±E3tE«««3 o-cr*. U— If— K 
^*</*3 8 tfflt^T U— if-tf— AG>B£tB#H*ift£*" 

[0 0 8 6] ±EMEa>MR0>fflz&lvc, SBftH 2 
zttfx-z. «*>rKi*ttfl^#Eftv— 

[0 0 8 7] MlcX. OlCj^TEft 
■7—>*»*-r**l=E«Jll 2±l=HS**i*«BB 

<7>-eii#i\, dCt?liffiSEft-fe^4 oo^igli^'/u— ^ 
i|SWt(5(S-a*-l±fcii&*^LfcA^ fl*.li* U-tf 

£RBlcEft^-**E«-r*»*l-l*. {RBEft-feJU 

*«*>*i\, fc^-aJoES^-^ii, e- 

[0 0 8 8] X. TOEU— tf-fcf-AI*. 2<D 

Willi*}* U>X42Alz»Lt e- A»» ? U 
XA4 2C^, V^DK-^iudrCct^t, tf— 

aj^«/}<. Eii^«*i oo>ay*iRir=ja<. ciitmas 

[0 0 8 9] MIC. C0)«iBlli*1 Otflt SI ICfc 

r **9lcLT*J:<. XI*»tt*E»«H»0-»»^ 
*&3^i:to*«Wfl>«E*»aicJ:*v;^UK;uEI» 



-?;u^ u*juBft»*»#a>E»'*--* 5 4 Id*. 
EftB{t*flMI=NM a r«1ML -7JU?L"<JUEftJH* 
EIWH*"C*«cttMI»|-r«fll«. S«EIWif**E 

*E»LTfcl*Tti«fcl* 0 *fl>4#ffi1MH*. SR3fcEft 
B(ta>1V£Jttf/XI±EBltK|te&fc:: lc«fc ot, 
v;u^ L/^;uE«ffi3teEMUK«-e»« c ettXdKM 

ufc y . * b & efljNicKJH ufc y -r* c t &v 

J:ynfftt7iU7UK;uEflk-1V£«fT9c:&««T? 
[O090] IS, CD-R/RW^DVD-R/RW 

(br*ff*A*itfeSo - o>«#i*t Kux«*t wii 
*u Bft*«i*c<D«#*BM?c**B»'^ K*** 

[O 0 9 1 ] «*JiCD-R/RW<7>*I^ % C<07KU 
— KtfEflkSJfcTl**. EftSSf*. C<D**fA=i-K 

[0092] c<DSgwo^;u^L^;u#Eft*£<*l*. c 
D-R/RWlc5Bffl*4x4J:5ftEflkSfi«-(?«ffl (Eft 

•?2>^tt)<m**>o fcf£U IftOCD-R/RW(D$ 

KfcRft*, »»3-Ktt if 
-T&a a»a>E»SE1lT?l*. CD — R/RWtR4S7 

T;u^U*;UEft:fti«t*liEft 

ttB*&*t&*tk«) . 

[0 0 9 3] vju^u^<;uEftlc»l6LfcEfttt 

[0094] o*y. ^^^L/^yuftEftaft-ci*. a 

«JflH*t(DESiJ*RjffilcLrfc*. 
[00 9 5] ±!B^t^S*Jffltl)iBSIi, AXJiB 
9IZ5F**i*cfc5l^ ftEfttttti 0©y— K-f>xy 

71 O 2lrfcltS^U— ^1 04A-1 0400)0^^ 

;u*K«-r*ci:iz*yfT3. 

[00 9 6] ft^WlCfi. B1 OlC^^tt^cfcaiC. * 

*?;ua>B«wb *^^-^c<t^< . #^u-^i 0 4 

A. 1 04B. 1 0 4C(D^^^;Uja^TAs T b* T q 

&g.7LZ> 0 mtUi. m 9 [c^^^^,zL-+f-x y r i o 

^-^;u^^T A . t c i* roj *^-r2ffifi#izo)i±r. 
JLE&atSffi*EftLrfc<o ffiot, flX.f£. ^^-^ 
^BJW3^±EO)ck9i=. *E»«M*0)rt««^& 
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roj . ri j % roj <Dt$iz. ccD3fcESSS{*i o 

[0 0 9 7] X. JtlBO.i:^*^^*^^^^*. 

71 oeajmseM^blBSiglte^fe^^^^UTfe 

[0 0 9 8] ±iB#a«ffla>fte<DSB»*a<z>«tL 
T\ 01 1 fC7r**i£,fc5lc. ±E<D#St»*&£> 
?i 6<DIIlia>v> Ki 7lc»ja**ifc^> K^utf 

M#Si*»£i* ri j . roj tLT2ftia 

[0 0 9 9] WlZteomt LT. 01 2 fc&lM*01 fZ 
^1 6?m*tr, ai^J*Lfc^U— ^<7>g^. 

tfjsi*»fti* rij % *^j§-&te % roj ^TF-Tct^iz 

■r*. 

[0 10 0] ±EH9, 11.1 2lC^$+Lfc1tfaiB® 
tt*a2fltEftSa*±ttBi::J:9 

[0101] jeic. ±E<D£a«li$g(i. flX.«« Hi 3 
\Z7jk£ti&&o\z % iJ-hV>I'J7 1 0 2lc^i67;u 
^UK;uE«LTfc< dt^-C#^ ^<om^. 013 

ICfclx-C. a*Da>5<l(7){5^ESi-te;U4 0 1 -405(0 

B*v— *l=*y. v;u^u^;uE®«t*t?fc-5>zt& 
tf^;u^u*^Efltt>8:»u *a>5ffl<&iE«E«-fe;u4 
0 6-41 0<DE$T7 — ^ic*yEttxi4S^a)fctoo 

[O 1 0 2] 

[ftftttttX] **^fc«^5tE«JKfff3«fctttf. Eft 

aj*. Eiz*4>Eft7— *fr&ott*Ayft*a>tttt£ 

[■BOMJILftKn] 

[01] *«no>xiBa>»lia)flic{|«MEi»«ii*a>K 

[02] mftEfttttttf:: Is-- «f— fcf-A*ffil*TflMBS 
Eft*" * fcfttDAIESgl £ ^"T □ 0 
[0 3] B*E»S«rc***i*U— *f-K^-f/<©« 

[0 4] H%EftSftr::J:yEftftfcEft7— ?£KJ* 



[0 5] H*E«tt«l3«fcyE«»l-E«v-^*»fit 

[06] ^u-?fi(DS&43tEfti«:^»Lt7;i/f 
u^uEftLf-JSc&s d Rflto>SEfl:**"*-ttB 
[0 7] y;u-^«3&«Jfii»a?4*EI»M«*lci3i^TV^ 

[08] <EaEi8k-fe;u*BB»-r*U— 9 s — 

[0 9] «IMdE>AEWKftrc«it«YAMflniCE 

» l fc * t a* l r ^-r «an 
[01 o] ^Tt^jiso^Jt^frSiatzmm^tiDU 

[01 1] **^(D*Efi»(*i3j3it4s.a«asE« 

Lfc^> K?ue-; h£ 2fit{S^£ 0DBM 

[012] «»na>«BMUR(*rz«it«Mflm«E* 
^0 

[013] *^B^^5tE^j«*icfc(t4^iaifffl^E^ 

LfcffiJSESi-tr;ui:E^v-<7 £jk-T8«BI 
[W#0)|ttK] 
1 o---%Eftift{* 
1 2-BU 

i 4-Sttl 

16. 1 0 4A-1 04C-^-^ 

1 7- 7> K 

1 A — ^> K^Utfy h 

1 8— SttIR 

2 0-SI1 

3 2 »xtf> K;u 

3 6-U- If— - 

3 8 — U— If— K9-f/< 

4 0. 4 0 1 -41 0— IKSEftHzJU 

4 2 A-*tSl/>X 

4 2 5 

4 2 C — If— AI»?'J XA 

4 4-7^ — AX*— tfElB 

4 e -ay*— #br 

4 8 A— 4 8G. 4 9. 5 4-Eft7-^ 

5 2 - e^ h 

5 6-<f;U— ?+Rtt 

6 0---4»;uR»mR£9 
6 2-"MtBtRNK£tt 
6 4 -BftftJIff 

D — If— A 
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(12) 



?#§f) 2002-334438 



[StHB] ¥fi£l 4*f 7fl 1 9 H (2 0 O 2. 7. 1 
9) 

[3Mt*iIE 1 ] 

[ffiiE&ft«a«] Hun* 
[*ijE»^a*] oo i 3 

[*SiE;*j£] £M 
[«iEl*llf] 

[OO 1 3] (1) 3rS(0f;U-^**-r^itSiSttS 
:7$ni/7->fe$IA^fc£E&lf A^J£**U U— tf 

■c, tirsasanuiicfc^T. ifrESOu-^icjaofcEtiys 
£©fc ro u— tf-figit jift^ (Sj roff so itMig * & 
c*i t ms-f r ©e j£©mt4*i t * * i&mmm-b ;u 

Iz-f-e-AfflifiSJA (nm) » InTta L>— tf- bf- 
ix©f8H* it^mic fc It -5 *rft U >X© H P » £ N A t L 
tzm&iz. tiHtz<?j\,-z?o><fewfi<o. 25 x (a/n 



A) <W<0. 55x (A/NA) £: £5 <fc 5 (Ci££ * 

m±icias urate u— y 5 - e-A^eaat c t -e 
est— yommttiz^-i^x^ts.^m^m ltiw « 

[^SS*SIE2] 

[*t IE H*n* 

[M]E^II«] 00 15 

[ffiiErtS] 

[0 0 15] (3) JiE (1 ) XI* (2) l-ifclvr, Sir 

BS-r-sitriByyu-^raroe-y^A^ o. 6 5x (a 

/NA) <PC:ift5££*U »*L<(*0. 7x (A/N 
A) <P<1. 2x (A/NA) KIS£2F;h,-Cl^.5>C<!: 
IT S*Elii«<*. 



(51) Int. CI. 7 MUHE# Fl f-73-K (##) 

G 1 1 B 7/24 5 6 1 G 1 1 B 7/24 5 6 1 N 

(72)f§w# *«& s&fiB (72)»w# =frra »£. 

m*«B*AEB^-TSl3Sl "t" -f I«S"f*EB*S-Tll3i1 # t-< 

F*— A(#%) 5D029 JA04 JB11 WB11 WC05 WC06 
WD10 

5D090 AA01 BB07 CC01 FF12 KK03 
5D1 19 AA22 BA01 BB03 0A01 HA48 



